A. Some examples to warm up.
The following examples are taken from the reference [1] . 1. r(1, 1, ..., 1) = 0. This is because the audience will eventually produce a standing ovation on its own. 2. r(0, 9) = 1. Inviting a bold friend is optimal. 3. r(1, 1, 0, 0, 1, 1) = 2. Inviting two friends with shyness level 2 is optimal.
II. SOLUTION: A SHORT RELIABLE PROGRAM
We will prove that:
Moreover, the proof will be constructive, producing an algorithm which effectively computes r(p 0 , p 1 , p 2 , ..., p k ) in k steps.
A. Preliminaries
Definition 2 (Insolubility of shyness levels). The idea behind insolubility is the following. An audience which is s-insoluble contains less than s spectators who have shyness less than s. Therefore these guys will never stand up, thus blocking the guys with shyness level s. In particular, there won't be a standing ovation for the prima dona.
The following Lemma gives a powerful necessary and sufficient condition for a standing ovation to eventually occur. Lemma 1. There will eventually be a standing ovation iff the audience is k-soluble.
Proof: Indeed, "there is eventually a standing ovation" iff "
B. The program proper
Consider the following short program:
. INVITE a friend with any shyness level s
Theorem 2. The above program terminates after exactly k steps. Once it terminates, the resulting audience is k-soluble, and thus there will eventually be a standing ovation. Moreover, the program outputes the least number of friends to invite, namely r(p
We will need the following useful Lemmas for the proof. 
Proof: Indeed if s 0 < ∞, then by Lemma 3 inviting a friend with any shyness s ′ ∈ [s 0 − 1] will simply subtract 1 from the least number of friends required to produce a standing ovation. This proves the first part of formula (1) . On the other hand, if s 0 = ∞, then the audience is k-soluble, and thus (Lemma 1) will eventually produce a standing ovation on its own.
Proof of Theorem 2:
Indeed, the program does nothing but compute r(p 0 , p 1 , ..., p k ) via the formula (1) established in Lemma 4, word-for-word. Also, by construction, it halts after exactly k steps and its output r is at most k. We are done. a) Example attaining the bound: r(0, 0, ...., 0, p k ) = k.
